Summary
The medicinal leech, Hirudo medicinalis, has been recognized by plastic surgeons for its ability to reduce congestion and improve blood flow in grafted skin flaps by withdrawing excess blood. The leech's ability to digest blood is due to the presence of Aeromonas hydrophila in the gut of the leech. In this report we describe the occurrence of Aeromonas hydrophila septicaemia in rabbits used in a study to evaluate the efficacy of the medicinal leech on abdominal skin flap survival. In New Zealand White rabbits, twin 5 x 10 cm abdominal skin flaps were prepared and the epigastric vein was ligated to produce a model of venous congested skin. After 12 hours, a leech was applied to one of the congested abdominal flaps and skin survivability was assessed and compared with the unleeched flap. al., 1985) in man. The application of medicinal leeches (Hirudo medicinalis) to skin flaps in animal models may serve as an effective method for relieving venous congestion. The ability of the leech to ingest blood allows venous decongestion of the surgical flap (Green & Gilby, 1983) . This ability results from the symbiotic relationship of the leech and
Aeromonas hydrophila, which resides in the gut of the leech. Aeromonas hydrophila denatures the haemoglobin; the haem is utilized by the Aeromonas organism while the globin provides a food source for the leech. The use of leeches in man is well-documented but not without potential complications: infection can occur as well as haemorrhage to the point of significant anaemia (Mercer et al., 1987) . One source of infection is the normal gastrointestinal flora of the leech, which includes Aeromonas hydrophila. In man, an Aeromonas septicaemiatoxaemia syndrome has been described, which includes pneumonia and a gastroenteritis (Whitlock et al., 1983) . We now report a similar syndrome in adult New Zealand White (NZW) rabbits that served as an animal model in which the medicinal leech was used to relieve venous congestion of island skin flaps.
Materials and methods
Thirty NZW adult male rabbits were purchased from a commercial supplier (Wallenbury Rabbitry) of conventional rabbits for this investigation. Experimental groups consisted of 5 animals which were singly housed in hanging steel cages (floor area 3700cm 2 , height 35·56cm). Absorbent litter in the trays was changed twice weekly. The animals were fed 95 g of Purina High Fiber Rabbit Chow, No. 5326, twice daily; water was supplied ad libitum by 'Iixit' (automatic waterer). Relative humidity was 600/0, temperature 20°C with 10 room air changes per hour. Time-controlled lighting was provided utilizing a 12: 12 h schedule. Routine care was provided by the animal care staff but the investigator performed all surgical and postoperative procedures and care. The investigator Aeromonas Infection in Rabbits chose not to condition the animals prior to the surgery. Twelve hours prior to surgery and immediately following surgery, the investigator administered 0'2 mega units/kg penicillin (Procaine Penicillin G in aqueous suspension; Pfizer, Inc, New York, USA) to the rabbits, intramuscularly.
The rabbits were anaesthetized using Ketamine (50 mg/kg/IM) and xylazine (Rompan®, Haver, Mobay Corp, Shawnee, USA) (10 mg/kg/IM). The abdomen was clipped and prepared for aseptic surgery. Using aseptic surgical technique, twin island abdominal flaps, each 4 x 8 em, separated by a 2 em skin bridge were elevated, retaining the blood supply from the inferior superficial epigastric vessels. The arterial and venous supply to the flap was dissected and the vein, but not the artery, was occluded with a noncrushing microvascular clamp, which induced immediate venous dilatation distal to the clamp. Following skin closure the remaining povidineiodine solution (Betadine; Purdue Frederick Co, Norwalk, USA) was removed with a sterile water wash and a leech was applied to one flap. The leech would attach, feed, and when satiated, would detach itself from the flap (Fig. 1) . Twelve hours post-surgery, the microvascular clamps were removed aseptically from the anaesthetized rabbits. Flap viability was assessed by the use of intravenous fluorescein injection at days 1 and 7 post-operatively.
Results and discussion
In the first experimental group, all 5 rabbits died within 24 hours of the flap preparation surgery. The facility veterinarian was consulted and all 5 rabbits were subsequently submitted for a complete necropsy, including microbiology and parasitology.
The experimental project was haIted until this problem was resolved. At necropsy, the most severely affected tissues were the lung and caecum. No parasites were noted.
Histopathological examination revealed a diffuse, severe, subacute bronchoalveolar pneumonia and a typhlitis. Microscopic examination of the liver revealed the presence of hepatic coccidia (Eimeria stediae). A moderate load of Passalurus ambiguis was observed in sections of the intestinal tract. Pasteurella multocida was cultured from the nasopharynx and lungs of all 5 animals.
In addition, pure cultures of Aeromonas hydrophila were isolated from the lung and caecum. Enteric contents were also cultured under anaerobic conditions to specifically rule-out Clostridium toxicity. Antibiotic associated toxaemia was suspected because of the history of prophylactic penicillin injections;
however, no species of Clostridia were recovered.
We reviewed the animal medical records and discovered that a miscalculation of the dosage of the penicillin had been made by the investigator. Each rabbit had received a prophylactic dose (200 000 IU/kg) of procaine penicillin; a dosage 10 times greater than normal. Considering that a penicillin sensitive P. multicoda was isolated, P. multicoda seemed unlikely as the causative agent of acute death in these rabbits. Initially, Aeromonas was not associated with this syndrome because it had not been described as a pathogen in rabbits. While discussing the culture results with the investigator, she commented that Aeromonas was part of the normal flora of the leech and Aeromonas septicaemia following leech application was a well-documented problem in man. We believe that a similar syndrome occurred in these rabbits. An Aeromonas toxaemia probably resulted from the pre-operative and post-operative administration of penicillin, which facilitated the overgrowth of Aeromonas and led to the death of the rabbits. The cultured Aeromonas was not sensitive to penicillin. Furthermore, the parasitic load and Pasteurella infection probably added to the stress of surgery. Lack of a conditioning program as a prerequisite to placement on the study further stressed the animals.
A 7 day quarantine and acclimation period was instituted for the remaining rabbits prior to surgery. Since the Aeromonas and Pasteurella isolates were sensitive to trimethoprimsulphadiazine (Di-Trim; Syntex, West Des Moines, Iowa), this antibiotic was substituted for penicillin and administered pre-and postoperatively (30 mg/kg). No new infections nor deaths occurred among the remaining rabbits used in the study once these changes were implemented.
Aeromonas has the potential to be a major complication in surgical studies utilizing medicinalleeches. The two likely predisposing factors to leech-associated Aeromonas infections in these rabbits were the prophylactic use of penicillin and stress. This case illustrates the importance of proper management and selection of antibiotics, particularly those antibiotics which can predispose rodents and lagomorphs to enterotoxaemia.
